Epigenetic treatment of hematopoietic malignancies: in vivo targets of demethylating agents.
Although the first studies using DNA demethylating agents at low doses in hematologic neoplasia and hemoglobinopathies were initiated more than 20 years ago, development of this type of nonintensive treatment has only been spurred in the last 6 to 8 years by the discovery of many genes that are specifically hypermethylated in cancer. These provide a powerful rationale for using azanucleosides (and other small molecules being developed for DNA demethylation) as a novel means of pharmacologic targeting of cancer cells that is distinct from low-dose chemotherapy. Encouraging response rates of about 50% in myelodysplasia with 5-azacytidine and 5-aza-2'-deoxycytidine (decitabine or DAC) have resulted in a number of phase III studies being initiated in this disorder. The development of such drugs for the treatment of acute myeloid leukemia (AML) is ongoing. While the specificity of DNA demethylation has been delineated by studying distinct genes or sets of genes, and proof-of-principle studies of in vivo methylation report demethylation and reactivation of genes like p15/INK4b and gamma-globin, responses to demethylating agents may be more complex. Specifically, so-called cancer testis antigens (CTAs) are intriguing targets for demethylation, since they are silenced in many hematopoietic disorders and may be reactivated by epigenetic therapy. Thus, demethylating agents and histone deacetylase inhibitors may also induce a T-cell-mediated antileukemic or antitumor effect.